The role of mitochondrial reactive oxygen species in cartilage matrix destruction.
Upregulation of matrix metalloproteinases (MMPs) is a hallmark of osteoarthritis progression; along with the role reactive oxygen species (ROS) may play in this process. Moreover, mitochondrial DNA damage and dysfunction are also present in osteoarthritic chondrocytes. However, there are no studies published investigating the direct relationship between mitochondrial ROS, mitochondrial DNA damage, and MMP expression. Therefore, the purpose of the present study was to evaluate whether mitochondrial DNA damage and mitochondrial-originated oxidative stress modulates matrix destruction through the upregulation of MMP protein levels. MitoSox red was utilized to observe mitochondrial ROS production while a Quantitative Southern blot technique was conducted to analyze mitochondrial DNA damage. Additionally, Western blot analysis was used to determine MMP protein levels. The results of the present study show that menadione augmented mitochondrial-generated ROS and increased mitochondrial DNA damage. This increase in mitochondrial-generated ROS led to an increase in MMP levels. When a mitochondrial ROS scavenger was added, there was a subsequent reduction in MMP levels. These studies reveal that mitochondrial integrity is essential for maintaining the cartilage matrix by altering MMP levels. This provides new and important insights into the role of mitochondria in chondrocyte function and its potential importance in therapeutic approaches.